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(57)Abstract: 

PROBLEM TO BE SOLVED: To relax shear stress acting 
on solder balls when a semiconductor device is mounted. 

SOLUTION: A semiconductor device 30 is equipped with 
a pad 32 of copper on the outer terminal of a device 
main body 14, and a solder ball 18 is provided covering 
the pad 32. The pad 32 is possessed of projections 34 
and recesses 36 on its upside. These projections 34 and 
recesses 36 are formed like belts, a checkered pattern 
or concentric circles, so that a joint surface between the 
pad 32 and the solder ball 18 is enhanced in area. The 
projections 34 are deflected and deformed by shear 
stress imposed on solder (solder ball 18) to relax the 
shear stress absorbing it partly when the solder ball 18 
is melted and the semiconductor device 30 is mounted 
on a board. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the semiconductor device which was applied 
to the semiconductor device, especially fixed the solder ball to the external end-connection child like a ball grid array 
(BGA), and its manufacture method. 
[0002] 

[Description of the Prior Art] In recent years, high integration of a semiconductor device and a miniaturization are 
demanded strongly, and development of the package of the magnitude which is a chip degree, and the so-called chip- 
size package (CSP) is performed. In such a small package, in order to attain many pin(many-items child)-ization, the 
external end-connection child has been stationed in the shape of a matrix to the semiconductor device or the active side 
of a package, and the solder ball is fixed to the external end-connection child. Drawing 7 shows a part of conventional 
semiconductor device which has a solder ball. 

[0003] drawing 7 — it is and the plinth 12 is formed in the location where the semiconductor device 10 corresponded 
with the external end-connection child of the surface of the element main part 14 by the copper thin layer. Moreover, 
the solder resist 16 which has covered the periphery section of a plinth 12 is formed in the surface of the element main 
part 14. And the solder ball 18 is fixed into the portion which is not covered with the solder resist 16 of a plinth 12. 
[0004] By the way, in semiconductor devices, such as CSP, in order to attain high integration and many pin-ization, the 
magnitude of a plinth 12 or the solder ball 18 is restrained by about 200-300 micrometers for a diameter. For this 
reason, when the plane-of-composition product of a plinth 12 and the solder ball 18 becomes small, both bonding 
strength is insufficient and a semiconductor device 10 is mounted in a substrate, big shearing stress acts on the solder 
ball 18 from the difference of coefficient of thermal expansion with a semiconductor chip 10 and a mounting substrate, 
and the problem on which the solder ball 18 exfoliates from a plinth 12 is produced. Then, in order to heighten the 
bonding strength of the solder ball 18 and a plinth 12, the terminal of structure like drawing 8 is proposed. 
[0005] That is, a gap 20 is formed between a plinth 12 and solder RESHIZUTO 16, without putting solder resist 16 on 
a plinth 12, and while the lower part of the solder ball 18 covers the side of a plinth 12 and enlarges the plane-of- 
composition product of the solder ball 18 and a plinth 12, he is trying for the element main part 14 to receive the 
shearing stress which acts on the solder ball 1 8 through a plinth 12 in the case of mounting. 
[0006] 

[Problem(s) to be Solved by the Invention] However, it sets to the above-mentioned conventional semiconductor 
device. Since [ which may have the structure which eases the shearing stress which transmits the shearing stress which 
acts on the solder ball 18 to the element main part 14 through a plinth 12, and acts on the solder ball 18 in the case of 
mounting to the substrate of a semiconductor device 10 ] there is nothing, Moreover, since the bonding strength of a 
plinth 12 and the solder ball 18 is not enough, a crack cannot be produced on the solder ball 18, or a plinth 12 cannot 
separate from the element main part 14, or the element main part 14 is missing and sufficient reliability cannot be 
acquired. 

[0007] This invention was made in order to cancel the defect of said conventional technology, and it aims at easing the 
shearing stress which acts on a solder ball in the case of mounting. 

[0008] Moreover, this invention aims at enlarging bonding strength of a solder ball and a plinth. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a semiconductor device concerning 
this invention has composition in which heights or a crevice was formed on the surface of a plinth which fixes said 
solder ball, in a semiconductor device which fixed a solder ball to an external end-connection child. Thus, when a 
solder ball is fused and a semiconductor device is mounted in a substrate, a constituted semiconductor device When the 
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height of the perimeter which forms heights or a crevice by shearing stress which acts on solder (solder ball) by 
difference of coefficient of thermal expansion with a semiconductor device and a mounting substrate deforms, in order 
to absorb a part of shearing stress, Shearing stress is eased and it can prevent a crack arising in solder, or a plinth 
separating, or producing a chip in a semiconductor device. Moreover, while it becomes large about a plane-of-union 
product (touch area) of a plinth and a solder ball and both bonding strength becomes large by having formed heights or 
a crevice in a plinth, shearing stress which acts on solder can be distributed and it can prevent that a crack etc. arises in 
solder. 

[0010] By preparing two or more heights or crevices, it becomes larger about a plane-of-union product of a plinth and a 
solder ball, and both bonding strength can be heightened. If a Mt. Tsurugi-like, i.e., heights, aspect is enlarged for two 
or more heights, since heights will bend easily by shearing stress which acts on solder, a relaxation effect of shearing 
stress can be enlarged more, moreover, a plinth - a mushroom - solder seems not to exfoliate from a plinth by 
shearing stress, since it not only can ease shearing stress which the whole plinth bends and acts on solder, but an 
umbrella part will be formed in a plinth, if it forms in a ** 

[001 1] And a method of manufacturing the above-mentioned semiconductor device A production process at which 
patterning of the 1st resist film is prepared and carried out to a production process which forms a conductive metal 
layer in an active side which has an external terminal on said metal layer, and said metal layers other than a portion 
corresponding to said external terminal are exposed, A production process which forms a plinth which consists of said 
metal layer in an external terminal location which removes the 1st resist film after etching and removing an outcrop of 
said metal layer, A production process which prepares and carries out patterning of the 2nd resist film to the upper part 
of said active side, and leaves said 2nd resist film only to a part on said plinth, After carrying out half etching of said 
plinth, it is made a configuration which has a production process which removes the 2nd resist film and forms heights 
or a crevice in the upper surface of a plinth, and a production process which covers said plinth and prepares a solder 
ball. While irregularity is formed in the upper surface of a plinth, and a touch area of a plinth and a solder ball becomes 
large by this and being able to improve both bonding strength, shear capacity to act on solder at the time of mounting 
can be eased. 

[0012] Moreover, a manufacture method of a semiconductor device concerning this invention A production process 
which prepares and carries out patterning of the 1st resist film a production process which forms a conductive metal 
layer in an active side which has an external terminal, and on said metal layer, and leaves the 1st resist film to a part of 
said external terminal and corresponding portion, A production process which removes said 1st resist film after 
carrying out half etching of said metal layer, A production process at which patterning of the 2nd resist film is prepared 
and carried out to the upper part of said active side, and said metal layers other than a portion corresponding to said 
external terminal are exposed, After etching and removing an outcrop of said metal layer, it was made a configuration 
which has a production process which forms a plinth which removes the 2nd resist film and has heights or a crevice in 
an external terminal location, and a production process which covers said plinth and prepares a solder ball. 
[0013] Furthermore, a manufacture method of a semiconductor device concerning this invention A production process 
which forms a conductive metal thin film in an active side which has an external terminal, and a production process at 
which patterning of the 1st resist film is prepared and carried out on said metal thin film, and said metal thin film of a 
portion corresponding to said external terminal is exposed, A production process which removes said 1st resist film 
after depositing a conductive metal on an outcrop of said metal thin film and forming a metal deposit, While forming 
and carrying out patterning of the 2nd resist film to the upper part of said active side and carrying out half etching of a 
production process which leaves said 2nd resist film to said a part of metal deposit, and the outcrop of said metal 
deposit After etching and removing an outcrop of said metal thin film, it has composition of having a production 
process which forms a plinth which removes said 2nd resist film and has heights or a crevice in an external terminal 
location, and a production process which covers said plinth and prepares a solder ball. 

[0014] Furthermore, a manufacture method of a semiconductor device concerning this invention A production process 
at which patterning of the 1st resist film is prepared and carried out to a production process which forms a conductive 
metal thin film in an active side which has an external terminal on said metal thin film, and said metal thin films other 
than a portion corresponding to said external terminal are exposed, A production process which removes said 1st resist 
film after etching and removing an outcrop of said metal thin film, A production process at which patterning of the 2nd 
resist film is prepared and carried out to the upper part of said active side, and said external terminal and said metal 
thin film of a corresponding location are exposed, A production process which forms a plinth by said conductive metal 
which removed the 2nd resist film and was plated in an external terminal location after plating a conductive metal to 
the upper part of said 2nd resist film on said exposed metal thin film, It is made a configuration which has a production 
process which covers said plinth and prepares a solder ball, thereby - a mushroom ~ relaxation and a thing of shearing 
stress which can form a plinth of a **, and can heighten bonding strength of a plinth and a solder ball, and act on solder 
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at the time of mounting are made. 
[0015] 

[Embodiment of the Invention] The gestalt of desirable operation of the semiconductor device concerning this 
invention and its manufacture method is explained to details according to an accompanying drawing. 
[0016] Drawing 1 is important section explanatory drawing of the semiconductor device concerning the gestalt of 
operation of this invention, (a) is the cross section, (b) is the plan of a plinth, and (C) and (d) are the plans showing 
other examples of the irregularity formed in the plinth, respectively. 

[0017] In drawing 1 (a), while having formed the plinth 32 to which the semiconductor device 30 used as a 
semiconductor device turns into an external terminal of an active side from copper, solder resist 16 is formed in the 
perimeter of a plinth 32, and the gap 20 is formed between a plinth 32 and solder resist 16. And to the plinth 32, the 
solder ball 18 is fixed so that the upper surface and the side may be covered. Moreover, two or more heights 34 are 
formed in the upper surface, and, as for the plinth 32, the touch area (plane-of-union product) with the solder ball 18 is 
enlarged. Heights 34 and the crevice 36 between heights are formed in band-like as shown in this drawing (b). And in 
the case of the gestalt of this operation, the diameter of a plinth 32 serves as magnitude which is about 200-300 
micrometers, similarly width of face is formed and, as for heights 34 and a crevice 36, the size of width of face is set to 
20-50 micrometers. 

[0018] Thus, in the gestalt of the constituted operation, if shearing stress acts on solder (solder ball 18) by the 
difference of coefficient of thermal expansion with a semiconductor device 30 and a mounting substrate at the time of 
cooling when mounted in the mounting substrate which fuses a solder ball and does not illustrate a semiconductor 
device 30 at a reflow furnace etc., heights 34 will bend and deform, will absorb a part of shearing stress, and will ease 
shearing stress. For this reason, it can prevent that a crack occurs in solder, a plinth 32 separates from the element main 
part 14, or the element main part 14 is missing. And by having prepared two or more irregularity in the upper surface 
of a plinth 32, it can become large sharply about the plane-of-union product of a plinth 32 and the solder ball 18, both 
bonding strength not only can abolish the accident of increase and solder exfoliating, but can distribute the shearing 
stress which acts on solder, and it can prevent that a crack arises in solder. 

[0019] In addition, the heights 34 (or crevice 36) formed in a plinth 32 may be formed in the shape of a checker, as 
shown in this drawing (c), and as shown in this drawing (d), they may be formed in the shape of a concentric circle. 
And in the gestalt of said operation, although the case where the plinth 32 which has irregularity for the external 
terminal of a semiconductor device 30 was formed was explained, it is applicable also to the external end-connection 
child of packages, such as BGA. 

[0020] drawing 2 (a) - (d) - other operation gestalten of a plinth - being shown . As for the plinth 40 shown in 
drawing 2 (a), the cylinder-like heights 42 are formed in the core on top. In this plinth 40, if shearing stress acts on 
solder, the heights 42 of a core will bend, a part of shearing stress will be absorbed, and stress will be eased. 
Furthermore, the center section on top is a crevice 46, and, as for the plinth 44 shown in this drawing (b), the periphery 
section is heights 48. And if shearing stress acts on solder, the heights 48 of the periphery section deform this plinth 44, 
and it will absorb shearing stress and will ease. 

[0021] the mushroom to which the plinth 50 shown in drawing 2 (c) has an umbrella part 54 in the upper part of a 
shank 52 and a shank 52 - it has formed in the **. This plinth 50 eases shearing stress, when the whole bends. In 
addition, a plinth 50 can be easily formed by plating so that details may be mentioned later. 
[0022] The plinth 60 shown in drawing 2 (d) forms a crevice 62 deeply, enlarges an aspect ratio and forms it in the 
shape of [ so-called ] Mt. Tsurugi while it forms a crevice 62 and heights 64 by turns. In the case of the gestalt of 
operation, a diameter D is 200-300 micrometers, and, as for this plinth 60, 20-100 micrometers and length [ of one 
side ] L of heights 64 are formed [ height h of the base 66 from the surface of the element main part 14 ] in 20-50 
micrometers for 5-20 micrometers and height (depth of crevice 62) H of heights 64. Since heights 64 bend easily by 
this by the shearing stress which acts on solder, the big stress relaxation effect can be acquired. 

[0023] Drawin g^, is explanatory drawing having shown an example of the operation gestalt of the manufacture method 
of the above-mentioned semiconductor device 30. First, as shown in this drawing (a), a copper layer 70 is deposited on 
the active side of the element main part 14. After this copper layer 70 forms the thin film of about 1000-7000A copper 
in the surface of the element main part 14 by sputtering in the case of the gestalt of operation, it is that to which 
predetermined carried out the thickness deposition of the coppering on the copper thin film, and has the thickness of 
about 50-100 micrometers as a whole. 

[0024] Then, photoresists 72 other than the portion which applies and carries out patterning of the photoresist 72 which 
is the 1st resist film to the surface of a copper layer 70, and forms the plinth corresponding to the external terminal of 
an element in it are removed, and a copper layer 70 is exposed (this drawing (b)). Next, after forming the plinth 32 
which etches the exposed copper layer 70 and consists of copper (this drawing (c)), the photoresist 72 which remained 
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on the plinth 32 is removed (this drawing (d)). Furthermore, as shown in drawing 3 (e), patterning of the photoresist 74 
which is the 2nd resist film is applied and carried out to the upper part of the element main part 14, and it leaves a 
photoresist 74 only to the portion which forms the heights on a plinth 32. Then, half etching of the plinth 32 is carried 
out, and it is made the plinth 32 which removes a photoresist 74 and by which the crevice 36 was formed in the 
predetermined depth, and heights 34 and a crevice 36 were formed in the upper surface (this drawing (f)). Next, as 
shown in this drawing (g), a plinth 32 is covered, the solder ball 18 is formed, and it considers as a semiconductor 
device 30. 

[0025] In addition, barrier metal, such as chromium (Cr), a (Titanium Ti) titanium-tungsten alloy (TiW), or nickel 
(nickel), can be prepared between that of a plinth 32, and the element main part 14 if needed. 
[0026] Drawing 4 shows other operation gestalten of the manufacture method. After predetermined carries out the 
thickness deposition of the copper layer 70 like [ the surface of the element main part 14 ] the above first ( drawing 4 
(a)), this manufacture method applies and carries out patterning of the photoresist 72 which is the 1st resist film to the 
surface of a copper layer 70, and leaves only the photoresist 72 of the portion corresponding to the heights of a plinth 
(this drawing (b)). Then, after carrying out half etching of the portion which has exposed the copper layer 70, heights 
34 and a crevice 36 are formed in the location in which the photoresist 72 which remains is removed and a plinth is 
prepared (this drawing (c)). Next, as shown in this drawing (d), photoresists 74 other than the portion which applies 
and carries out patterning of the photoresist 74 used as the 2nd resist film to the surface of a copper layer 70, and forms 
a plinth in it are removed, and a copper layer 70 is exposed. Next, after etching and removing the exposed copper layer 
70, the plinth 32 which removes the photoresist 74 of the plinth formation section and has irregularity is formed (this 
drawing (e)). Then, as shown in this drawing (f), a plinth 32 is covered and the solder ball 18 is formed. 
[0027] Drawing 5 shows the manufacture method of the semiconductor device further applied to the gestalt of other 
operations. This manufacture method forms the copper thin film 76 in the surface of the element main part 14 by 
sputtering first, as shown in drawing 5 (a). The thickness of this copper thin film 76 may be 1000-7000A. Then, 
patterning of the photoresist 72 is applied and carried out on the copper thin film 76, and the photoresist 72 of the 
location which forms a plinth is removed (this drawing (b)). Furthermore, a photoresist 72 is removed, after plating 
copper into the portion which removed the photoresist 72 and forming a deposit 78, as shown in this drawing (c) (this 
drawing (d)). 

[0028] Next, as shown in drawing 5 (e), patterning of the photoresist 74 is applied and carried out to the upper part of 
the element main part 14, and it leaves a photoresist 74 only to the portion corresponding to the heights formed in the 
coppering layer 78. And while etching and removing the exposed copper thin film 76, after carrying out half etching of 
the coppering layer 78, the photoresist 74 on the coppering layer 78 is removed, and the plinth 32 which has heights 34 
and a crevice 36 is formed in the upper surface (this drawing (f)). Then, a plinth 32 is covered like the above, the solder 
ball 18 is formed, and a semiconductor device 30 is completed. . 

[0029] drawin g 6 - a mushroom - the operation gestalt of the manufacture method of a semiconductor device of 
having the plinth of a ** is shown. First, as shown in drawing 6 (a), the copper thin film 76 is formed in the surface of 
the element main part 14 by sputtering. Next, patterning of the photoresist 72 used as the 1st resist film is applied and 
carried out on the copper thin film 76, and copper thin films 76 other than the external terminal of the element main 
part 14 and the corresponding portion are exposed (this drawing (b)). Then, as shown in this drawing (c), after etching 
and removing the outcrop of the copper thin film 76, the photoresist film 72 which it left to the correspondence 
location with an external terminal is removed. Furthermore, patterning of the photoresist 74 used as the 2nd resist film 
is applied and carried out to the upper part of the element main part 14, the photoresist 74 of the copper thin film 76 
upper part is removed, and the copper thin film 76 is exposed (this drawing (d)). 

[0030] Next, on the exposed copper thin film 76, copper is plated and the coppering layer 80 is formed ( drawing 6 
(e)). This coppering layer 80 is performed until it rises in the upper part of a photoresist 74 as shown in drawing, 
thereby - the coppering layer 80 - the perimeter of the hole 82 of the upper surface of a photoresist 74 - spreading - 
a mushroom - it becomes a **. and the copper deposit 80 - a mushroom the photoresist 74 if formed in a **, after 
washing and drying -- removing - a mushroom - the plinth 50 of a ** is formed. Then, a plinth 50 is covered and the 
solder ball 1 8 is formed. 
[0031] 

[Effect of the Invention] By having established heights or a crevice in the plinth which fixes a solder ball according to 
this invention, as explained above When a solder ball is fused and a semiconductor device is mounted in a substrate, by 
the shearing stress which acts on the solder (solder ball) by the difference of coefficient of thermal expansion with a 
semiconductor device and a mounting substrate Heights, Or since the height of the perimeter which forms the crevice 
deforms and a part of shearing stress is absorbed, shearing stress is eased and it can prevent a crack arising in solder, or 
a plinth separating, or producing a chip in a semiconductor device. Moreover, while it becomes large about the plane- 
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of-union product (touch area) of a plinth and a solder ball and both bonding strength becomes large by having formed 
heights or a crevice in the plinth, the shearing stress which acts on solder can be distributed and it can prevent that a 
crack etc. arises in solder. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A semiconductor device characterized by forming heights or a crevice in the surface of a plinth which fixes 
said solder ball in a semiconductor device which fixed a solder ball to an external end-connection child. 
[Claim 2] Said heights or said crevice is a semiconductor device according to claim 1 characterized by having prepared 
more than one. 

[Claim 3] Said two or more heights are semiconductor devices according to claim 2 characterized by having formed in 
the shape of Mt. Tsurugi. 

[Claim 4] said plinth ~ a mushroom - a semiconductor device according to claim 1 characterized by having formed in 
a *^ 

[Claim 5] A manufacture method of a semiconductor device characterized by providing the following A production 
process which forms a conductive metal layer in an active side which has an external terminal A production process at 
which patterning of the 1st resist film is prepared and carried out on said metal layer, and said metal layers other than a 
portion corresponding to said external terminal are exposed A production process which forms a plinth which consists 
of said metal layer in an external terminal location which removes the 1st resist film after etching and removing an 
outcrop of said metal layer A production process which prepares and carries out patterning of the 2nd resist film to the 
upper part of said active side, and leaves said 2nd resist film only to a part on said plinth, a production process which 
removes the 2nd resist film after carrying out half etching of said plinth, and forms heights or a crevice in the upper 
surface of a plinth, and a production process which covers said plinth and prepares a solder ball 
[Claim 6] A manufacture method of a semiconductor device characterized by providing the following A production 
process which forms a conductive metal layer in an active side which has an external terminal A production process 
which prepares and carries out patterning of the 1st resist film on said metal layer, and leaves the 1st resist film to said 
external terminal and a part of corresponding portion A production process which removes said 1st resist film after 
carrying out half etching of said metal layer A production process which forms a plinth which removes the 2nd resist 
film after etching and removing a production process at which patterning of the 2nd resist film is prepared and carried 
out to the upper part of said active side, and said metal layers other than a portion corresponding to said external 
terminal are exposed, and an outcrop of said metal layer, and has heights or a crevice in an external terminal location, 
and a production process which covers said plinth and prepares a solder ball 

[Claim 7] A manufacture method of a semiconductor device characterized by providing the following A production 
process which forms a conductive metal thin film in an active side which has an external terminal A production process 
at which patterning of the 1st resist film is prepared and carried out on said metal thin film, and said metal thin film of 
a portion corresponding to said external terminal is exposed A production process which removes said 1st resist film 
after depositing a conductive metal on an outcrop of said metal thin film and forming a metal deposit While forming 
and carrying out patterning of the 2nd resist film to the upper part of said active side and carrying out half etching of a 
production process which leaves said 2nd resist film to said a part of metal deposit, and the outcrop of said metal 
deposit A production process which forms a plinth which removes said 2nd resist film and has heights or a crevice in 
an external terminal location after etching and removing an outcrop of said metal thin film, and a production process 
which covers said plinth and prepares a solder ball 

[Claim 8] A manufacture method of a semiconductor device characterized by providing the following A production 
process which forms a conductive metal thin film in an active side which has an external terminal A production process 
at which patterning of the 1st resist film is prepared and carried out on said metal thin film, and said metal thin films 
other than a portion corresponding to said external terminal are exposed A production process which removes said 1st 
resist film after etching and removing an outcrop of said metal thin film A production process at which patterning of 
the 2nd resist film is prepared and carried out to the upper part of said active side, and said external terminal and said 
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metal thin film of a corresponding location are exposed, A production process which forms a plinth by said conductive 
metal which removed the 2nd resist film and was plated in an external terminal location after plating a conductive 
metal to the upper part of said 2nd resist film on said exposed metal thin film, and a production process which covers 
said plinth and prepares a solder ball 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is important section explanatory drawing of the semiconductor device concerning the gestalt of 
operation of this invention. 

[Drawing 2] It is explanatory drawing of the plinth concerning other operation gestalten of this invention. 
[Drawing 3] It is explanatory drawing showing an example of the manufacture method of the semiconductor device 
concerning the gestalt of operation. 

[Drawing 4] It is explanatory drawing of the manufacture method of the semiconductor device concerning other 
operation gestalten. 

[Drawin g 5] It is explanatory drawing of the manufacture method of the semiconductor device furthermore applied to 
the gestalt of other operations. 

[Drawing 6] the mushroom concerning the gestalt of operation -- it is explanatory drawing of the manufacture method 
of a semiconductor device of having the ** plinth. 

[Drawin g 7] It is important section explanatory drawing of the semiconductor device which has the conventional solder 
ball. 

[Drawin g 8] It is important section explanatory drawing of other conventional semiconductor devices which prepared 

the solder ball. 

[Description of Notations] 

14 Element Main Part 

18 Solder Ball 

30 Semiconductor Device 

32 Plinth 

34 Heights 

36 Crevice 

40, 44, 50, 60 Plinth 

42, 48, 64 Heights 

46 62 Crevice 
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[Drawing 1] 
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[Drawin g^] 



Page 2 of 6 




[Drawin g.3} 



Page 4 of 6 

to 

i,. 




[Drawing 5] 
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at. 

ffllE^m &B o X ¥ ffl # - /is&m n £ ig t . 

hj^a-fxat. 

*HE«»B©J:»fcB2©USJ* h««rK»tX^^-^ 
SrBWS^r6xat, 

2^)i/^ KJBfcBi^SoT^ttW^HftBI-iQttSfctt 

«re-&ai*«ox*H*-/V'*r«»tsxai:, 

flftlE&JR»IB^±^»lOU^ HB«rK«+T^^-n 
>-^U «Wa^jFB*^lw»^Lfc»^omiEAB»lBt 

^m^sxat, 

■ S:^*Lfc©^ «B»1(0^ m*|»*t6I 
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~>-^U «KftBi|iaBo-«fBlco*m*2(OU^ 
* h«Sr»1-Xfifc, 

fc, ^AB»IBro«aiSBS:3iy^v^LTl»*Ufc^ 

ia«*fcttBfl.»*r#i"5«&ffiSr*rti-Sxai:, 
«rtB-&JB*:Bo *-/v«:Rlt 5Ig^ 

10 6 xat 

WEflB»ffi«)±»^IB2 0Ui;^ hBttRttT'**— = 
^^ffl*^fc»J»LfcffiB^StrEftB»Bc«: 

Bm**fc»eAB»IB^Ji«-#«ttftB4riW«JB2 0 

«fclfc*LT*<WB*ttRfc> y*Lfc1OTBW*ttAR 
K J; 6 £BS:*fiM- 6 xa fc , 
WIE'&ffiSrBo-C^ffl^-^SrRttSXai:, 
*^-rz>^t*W®b1rZ> ¥»tt*B*>B*#S5 Q 

[XBOttlRttRH] 

[0 0 0 1] 

9. W-^yyh7M (BGA) £DJ;5l-*MS5 

30 mmxmzM-rZo 

[0 0 0 2] 

y^X^j/^ (CSP) (DUMB 

EBU *MfB«jR*^^*ffl#-/vS:H#U-CV^. HI 

40 Lfct>tf>"C&5 0 

[0 0 0 3] H7*3t^T, ^SMWRT-l Ott, mttft 

[0 0 0 4] tC5T% CSPfc^<D¥»»Kfil-:fc^ 
til #tf>{kS:ia6^:«>l--&ffil 2-^PJ 

50 ^"/U 8 $^Ifgt*2 0 0 — 3 00 ^mgSC 
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®mztiz>o z.<vtc#>, ami 2 k¥mtf-si»i 8 t<D 
i o zmmzmm ufc t # ^yiot 

2 t^*S^**iBfc£;fc:«>t;i. B8^J:5fc«3i<0*rP 

[0 0 0 5] t^b^ y;^U^hl6^I12 
l£#Nri*ir, -feffil 2ty/uyi/v'Xh l 6 ttomzJK 

ffi«&*:£<-*-5t ttic:, g^wpa#-;n8 

[0 0 0 6] 

t«W*s#ft L J: 5 -h1Ebrt:«" 

Srttrv^V^V^ ^I12iW-/H8 
£ tas-CtfcV\ 

[0007] xmwtes mmfete&ffi<DtK&%Mm-tz> 

[0 0 0 8] £fc. ^E9^~/i-t^t<D#£ 
t*B«t LTl^ 0 

[0 0 0 9] 

¥»*MSfi t his&k t ^f»fig^cotsii^ x z> *m 
*k t ^ t (Dtg&ffim (mmmm) 

< ^oXf^f < ^6 ^ Hi^ ¥mzft 

t£ £&$Lrz><n*Ws±1rZ> r. k t>x* 6 C 
[0010] iaffl*fcf4|HiBfc*«ttJ+Sci:^J:9 % 
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i-^^^aa5^T^-<^ h£r*#<-f Affile 

^ffi£*#i;i7g/Si-5t, ttm±mmAsx**m\zftm 
i-zmmfcti&mm^zz:k&x'%z>m**)x-te<, 

10 [ 0 0 1 1 1 -t l-c. ±^<D¥mi*mw&mm'r 

£JlJg£^a5£-fc!:6xat, SWEAJK»wJWJa*3iy 

^gu^teeicMiE^jse a* & * s nmzm&-t z> xa 
t, mmmmm<D±mzm2(nu^x bm&Kttx'<* 

* hH^-fxat, iB**t^-7xyf^ufc 

[0 0 12] *fc % *»MJJi«5*SM*cK«^«56*«fe 
*JBlou-^ MKSr»-rxa^. UMB&JRJiS:^-:? 

jink, mmmW}m<D±mzm2<Duvxhm&mifx 

40 [0 0 13] ^i:, *3SM(c:«-5*»*3SB^»5g*- 
fed, ^«fB«^fc#rsi6Bffilc#«ttA«»JBI«:»fi8 

&S*ae^-a^^WI5»2cou^ HBKra-J-X 

at, ffiriaA«*saJi^«aa5*^-7^3/^^^-fs 

50 tttlw. ffifS&JR»JK^KWSP^^S/^V^LT^ 
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[00 14] *3§M^«-5^#(*:36a^jH5g* 

ofl»EA«»lKS:«Ul*-&«xai:, flffE^JRSIIKoS 
m^£^^>^LXI&£L/c ffiffESlOUv?^ 

* hK£KttX^*-->'* r U J: 
fcttB^MIEAKWiKSrJiaS^Sxai:, ItB^^fc 

<D±&&X* <y*Ufc0>*>, m2<DUi?x hflg&Bfc^L 

§r«t5Ig^ lliiK6ffi&«oX¥ffl*--/i'S:Sm 
5Xair, ^tt5i^LXfe5 0 CftlwJ:!K 

[0 0 15] 

[0016] Hifi, *¥%w<Dmi&(nmm\z&z>¥mft 

(b) f*6ffi^Pffiia-efc!K (O , (d) ri-tive 

[oo i7j (Hi (a) icjsv^x. ^mtemwttez* 

is* h 1 6aSRttXfcoX. 613 2^y^!/v ? ^ h 
1.6 ^^WJC|BRC2 0^ fi g;StLTV>-5 o f LT, 61 
3 2 tell, ±fl5fcfl9ffi£Sr«5 J: 5l-¥ffl#— /W 8^ 
mm\^XtbZ> 0 613 2(1, ±®lc»£iS3 

4«ufeot, ¥ffl^-/n 8 &<D«Aksa OB 

3 6^11 13 BI (b) ic^LfcJ: 5tw, ffirJRUlJ&fifcbX 
fc6 0 IT, w^^JSO^<^*6, 6ffi3 2tf>i6«I 
^2 0 0-3 0 0 /imgS^SiftotV^ f£b£f5 
3 4 DUms 3 6 fcfl. «asBCfc:*fjfcLXfcoX, 
2 0 — 50 

[0 0 18] ^<D£ 5«Jl*ritLfc*lt©»«|2:*5V^T 
*3R^-3 0^m^L^V>H|gSffi{c||^Lfc»6. <££P 

«fjc^sh#*^3 0 kfmxmt(oiitammto#&\z£ 

i£bSB3 4^«*«»urJ5WlC*^-«FBSr»iRU 55»r 
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613 2 4^b^J^tufct), K?^-** 

t> 613 2<o±.m^w&<Dm&*wtrttL^t\^£. t), 

[0 0 19) ■&S3 2{cMt^fl»3 4 

10 JiCfl^3 6) (1, RBI (c) fc«LfcJ;5lwrtrt&^tt 
^/£LX*><fcV>U (d) (C^Lfci 5 lc|f!]^R 

M\ **#3RiF3 0(D^gBigT-tC!Uli£},^#-r-56l3 2 
*Rtt*:»-&t;LOl *XKW LfcdS, B G A if $/ 
-^^ffi^JKiB^-^ LX fcHJB-#-6 r £ a*X£ 6 G 

[0020] si 2 ( a ) - (d) r±. i$m<nfa<n'mm& 

S^Lfct>(Ot*)6o 0 2 (a) ^Uc6S4 0 
fct, ±ffiC0*^SBlcRft^(Di£l 1 95 4 2MU$)5 0 

20 *^$POtag(5 4 2^/OT*»»r^(D-$|5^KiRU 

xis^^iSfpi-So £ «bt-. mm (b) ic^ufc6i4 

4J1, ±ffiO*Affl5;&SB!]SS4 6 t^otV^, JMRjffidS 
M4 8^/ c eoTV^6o ^tt, ^CQ6l4 4fl, ^P9 
Jw»Wrj6^dSf^ffli-6i:, «S«R<7)£i»4 8 IX 

[0021] i2 (c) l£^Lfc6l5 OH, iS5 2 

£>%Mftii-Z>o 615 011, »«B«r«ifii-SJ;5 

30 U:, p« s/^tcJ;oX^tc^-r^r tds-e#5 0 

[0 0 2 2] HI 2 (d) t^Lfc6l6 0(1, 2 

^Lfct>(Dxfc5o c^6i6on, mm(owm<Dm 

6. iiD^2 0 0-3 0 0 ymXfeoX, iSt^*** 1 
4©$ffi^?)(OSSi6 6<7)fii£h^5 — 2 0 m m, r£hS5 
6 4<nm$ (0HSIS6 2<7}^£) H^2 0- 1 0 0/im, 
t£bg|5 6 4 CO— ia^>fi$ L^2 0 — 5 O^nCWLXfc 

60 ctutwit), 4dS*H^fP«i-SJjH»i6*lc 
40 J:oX*5fcSitffc«>. *«ft*A««ia»*«:»*^fc 

[0 0 2 3] 0311, JilS 3 0 

m<Dmmmm<D-&\£^i,tmwmxhz> 0 *^ mn 

(a) ic^L/cJ: 5^, sTFvfcft: 1 4 <Dt6Si®l;i$sag 7 

0£i£Srf3 o ^©ffii7oii, mm<Dxm<Dm&. m 

"0 00 h p -AM^©MIS:»lilt 

X\ ±fck LX 5 0 — 1 0 0 /zmaS(OJ¥$^#LXV> 
50 60 
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[0024] t<D^ mm 7 o (omm\^m i h 

7* h h 7 2£G&£rLT®IJi7 0^gtti$« 

mm (b) ) 0 Scic, gffl$tt«i7 0!:x^fy 

(c) ) , ^3 2(7)_h{^oTl^c7^ h h 7 

2£(&ifei-6 (1^(21 (d) ) . SfeUU B3 (e) td^r 

J^3 2^±<Di0iffl*^-r-5ffi^tci^tt7* h h 
■ 7 4S:ato ^l3 2^-7x s ,fy^u 

Bfe* L"C JiSt-figp 34<bM36^ Six*:** 

3 2(^^5 (rib (f) ) . mm ( g ) iw^L^ 

[0 0 2 5] &*b\ f&SiaS£T-&ffi3 2 Stifle 
14£<£>WK* ^nA (Cr) ^fls (Ti) , 
V-^V^^x^^: (TiW) s ^fcttt^y^VW (N 

[0 0 2 6] B4te, »JS^ft<Offi<0*lt*j|R4:»L*: 

Ki»K£"PJ«K: LT^i 7 0 SrBfSwff Lfc<7)*> 
(8 4 (a) ) ,«i70^ffiCSl^^hgt 
fe67t h^^^ h 7 2^i#lt/^-^y^U i3 
m<D&mzttJfcl,tc&ft<n7* h U'V?* h 7 2<D^£££ 

(RIB (b) ) 0 mmi OOKUJL-Ci/^gp 

3 6^Mt6 (nn (c) ) o nn (d) 

6 7* h U'v 5 * h 7 4S:»#U /^-^y^LTM 

§7 0MH6o ^mL/c&lJi7 0£^>;/^ 

4S:**LTBIIi£!i*r#-*-*-fr*3 2fc«rti-6 (RIB 
(e) ) 0 *<DgL mm (f) t-^LfcJ; 5f-. ^13 
2 S:8ot*H^H 8 *Rlt5, 

[0 0 2 7IB5H, tsb\zm<omi&<omm\zmz>¥m 

tt, B5 (a) tr^LTcJ; 51-, tflW*14^ 
Z<DmWm7 6<Dm$tt. 1 00 0-7 000ty^ 

hi/^h7 2^itix^-^>^U i$m&Mf& 
1rZ>i&U<oy* h u^* h 7 2 SrSft*i"6 (RIB 
(b) ) 0 Zh\^ mm (c) K^LfcJ; 5(-, 7* h 
h 7 2S:l»*U^:Sf|5»lC«Hft^ 7=¥IT^ ^*JI 

7 8 STflMfcLfcOfe, 7^- hl/^h7 2»*t5 
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mm (d) ) 0 

[0 0 2 8] B5 (e) \Z^L,fc£ 5 

ftl 4(£>_kSl5f-7* h Uv** h 7 4 £&*LT/^-~ 

|;i(£>#.7* h h 7 4&m-fo LT> Kffltt^ 

8 £^-7^^V^Lfctf>*>. «M*=*J17 
8_tc07* h U-v^ h 7 4«^U ll{:£ia34 £ 
M3 6^tt5^3 2^Mf5 (RIB 

io (f) ) 0 rnmtmm^ l-c^3 2^iox 

^pg^~/w 1 8 &Rtt-C¥#f**^ 3 0 ^fiB S^r-6 0 
[ 0 0 2 9 ] m 6 12. f^^)^^tt6^*gl^ 

(a) l^LfcJ; 5i-, ^**i4 0)$Il:^s/^ 
yy^i:j:oTjBo»l7 6S:Mt$c «#M 
7 6<7)±(-^l hflg£43 7* h l^i/^ h 7 2 

4rMLX/^--V^U iR^fcf* 1 4 ^»$»^ 
»jSLfeffl»«^«»lM7 6Sr«aS-frS (R3B 

(b) ) 0 ^(^t, HB (c) lc^Lfci;5l-, ffiffjK 

iw#JSffi«fc»Lfc7*- hm 7 2 

5 0 Sfeir, i^l4W±^:S2 0U^hl^ 

467* h h 7 4^i*lt/^-^^u M 

fl7 6±1$(n-7* h l/v 5 ^ h 7 4^L"Cj|»i7 
6^^m$^5 (I^B (d) ) „ 

[0030] Kk\^. mm^ittmm7 G<n±\zm<o* 

sy ^t* LT«^ y ^ri 8 0 SrMt S (HI 6 
(e) ) 0 y*MS Ofi. [illc^^hTV^J; 

5IC N 7* hU^ h 7 4 0_hSClU^5^XtT^ 
30 5 0 Ctll-J: "9. ^^r@8 0*2. h h 7 

4^±ffi(D?L8 2^il^Sotf «ir^ e -t L 

[0 0 3 1] 

Six. ¥Hl;i* 9 9. ^fcfi^^PJ^ix 
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[B6] H«^»HBIc«6*tt-&ffi«:#-r6^»fls:»B 
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